Abstract We study whether migrant health in Europe is associated with the cultural distance between their host country and country of origin. To this end, we run multilevel regression models on data merging self-rated health and social background of C3800 migrants from the European Social Survey with an index of cultural distance based on country differences in values, norms and attitudes measured in the World Values Survey. We find that higher levels of cultural distance are associated with worse migrant health. This association is comparable in size with the negative association between health and female (compared with male) gender but less important than the association between health and education level. In addition, this association is less significant among second-generation than first-generation migrants.
Introduction
Across disciplines and countries, scholars have investigated healthcare access and use and health status of ethnic minorities [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Most studies using US data indicate that migrants are in better health than native-born Americans, even after controlling for other health determinants such as socioeconomic status [1] [2] [3] . On the other hand, evidence from Europe has been less clear. Analyzing data from different countries and focusing on different groups of migrants, positive [4] as well as neutral (or very small) [5] [6] [7] and negative [8] [9] [10] [11] [12] associations between migration background and health are found. However, identifying ethnic disparities in health is one thing; tackling them is another issue. To design adequate policy actions targeted at the right minority groups, one needs to understand the drivers of these disparities [20] [21] [22] . Therefore, not surprisingly, during the past two decades, scholars have theorized about and empirically measured potential determinants of health (and healthcare use) among migrants [23] [24] [25] [26] [27] [28] . Acculturation, i.e., the process of adaptation to the mainstream culture [29] , is a major source of heterogeneity in migrant health outcomes [13, 30, 31] . The core idea is that the less-acculturated migrants experience more barriers to care and are particularly impeded in information seeking and screening behavior [26, [31] [32] [33] [34] [35] . This crucial process of acculturation is moderated by several factors. For instance, Salant and Lauderdale [31] indicated that gender and socioeconomic status affect acculturation dynamics. However, the empirical importance of another potential (natural) predictor of acculturation, i.e., cultural distance between a migrants' host country and country of origin has not been studied. This situation is remarkable, as this variable proxies the distance to be covered by, and therefore the difficulty of, the process of acculturation.
In this study, we investigate the association of migrant health with the cultural distance between host country and country of origin. More concretely, we study this association for first-generation (individuals who migrate themselves) and second-generation (direct descendants of firstgeneration) migrants in Europe. Given lower self-rated health status among less-acculturated migrants and the expectation that acculturation is more difficult when cultural distance is greater, we propose the following research hypothesis: Self-rated health is lower for migrants with greater cultural distance between host country and country of origin compared with migrants with smaller cultural distance (H1). Then, as the process of acculturation for second-generation migrants might be considerably more advanced [36] [37] [38] , their original cultural distance is expected to affect health outcomes to a lesser extent. Thus, the association between self-rated health and cultural distance is expected to be less significant among second-than among first-generation migrants (H2).
Testing these research hypotheses is relevant for policymakers targeting particular minorities with their health and migration policies. In addition, researchers may take an interest in this study for at least three additional reasons. First, our statistical analyses contribute to the broader literature on determinants of migrant health across Europe, whereas most former contributions studied these determinants within the context of one country only [11, 12, 26] . Second, by inspecting whether the association between cultural distance and health is moderated by gender and education level, we shed more light on the still-unclear interplay between culture and sociodemographic variables in affecting migrant health outcomes [31, 39] . Third, this study on migrants' ''cultural capital'' complements the literature regarding the interplay between social capital and (migrant) health [40] [41] [42] .
Data and methods

Data
Most variables used in our analyses were obtained from the European Social Survey (ESS), a cross-national survey that has been conducted since 2001 to measure attitudes, beliefs, and behavior patterns of European citizens. Every 2 years, trained fieldworkers conduct face-to-face interviews with a representative sample of at least 800 participants, aged C15 years in countries with \2 million residents. In countries with [2 million residents, a minimum of 1500 participants were surveyed. Data used were from Round 6 (ESS6) only, Data Edition 2.2, gathered in 2012-2013 in 29 countries: Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Lithuania, The Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, UK, Albania, Iceland, Israel, Kosovo, Norway, Switzerland, Russian Federation, and Ukraine.
Only observations for migrants in ESS6 were included. Migrant status was defined following Rumbaut [43] using each migrant's birthplace and that of her/his mother noted in ESS6. When both (participant and mother) or mother only was born in the host country, the participant was considered as being native. When both participant and mother were born in a foreign country, the participant was considered as a first-generation migrant; when the mother was born in a foreign country and the participant in the host country, the participant was classified as a secondgeneration migrant. The majority of migrants in ESS6 originated from another European country. The top ten countries of origin among first-generation migrants were Russian Federation, Germany, Poland, UK, Romania, Morocco, Ukraine, Turkey, Italy, and Portugal. Among second-generation migrants, Russian Federation, Germany, Italy, Poland, Ukraine, France, Belarus, UK, Finland, and Slovakia were the most frequent countries of origin.
Our dependent variable, i.e., self-rated health, was measured in ESS6 by asking the following question: ''How is your health in general? Would you say it is very good; good; fair; bad; very bad; do not know)?'' Self-rated health is one of the leading indicators in peer-reviewed scientific literature [11] . Many studies show it is a strong, independent, and reliable indicator of health in general and mortality in particular [11, 44, 45] . Moreover, it captures health dimensions that are hard to capture by physical measurement, such as suffering or depression [46] .
For our independent variable of main interest, i.e., cultural distance between host country and country of origin, we used the rich Cultural Distance Index recently constructed by the economists Spolaore and Wacziarg [39] , who exploited information from the World Values Survey 1981-2010 Integrated Data (WVS) gathered by the WVS network to study changing values and their impact on social and political life. WVS result from nationally representative surveys using a common questionnaire, with almost 400,000 respondents in almost 100 countries. Those authors used information from the following values-related categories in WVS:
1. Perception of life (e.g., ''How important is family in your life?''); 2. Work (e.g., ''Please indicate if you agree: When jobs are scarce, men should have more right to a job than women''); 3. Family (e.g., ''Are you currently married?''); 4. Politics and society (e.g., ''How interested would you say you are in politics?''); 5. Religion and morale (e.g., ''Do you belong to a religious denomination? If yes, which one?''); 6. National identity (e.g., ''I see myself as part of my nation'').
All 98 items in these categories available for a broad set of 74 countries were included. Based on the answers, cultural distance for all possible 2701 pairs of countries was calculated. First, the Euclidean distance was calculated for each question and each pair of countries (i.e., the square root of the sum of squared differences between the share of respondents in the two countries that gave a particular answer to the question). Second, all question-specific distances were standardized by subtracting the mean value (over all pairs of countries) and dividing the result by the standard deviation (SD). Third, the standardized question-specific distances were summed to obtain an overall index for each pair of countries. The resulting demeaned index ranged from -89.8 (smallest cultural distance between Russian Federation and Ukraine) to 118.3 (greatest cultural distance between Jordan and Sweden).
For each migrant, we merged ESS6 information with the cultural distance index, comparing host country with country of birth (for first-generation migrants) or with the mother's country of birth (for second-generation migrants). As Israel and Kosovo are not included in the cultural distance matrix of Spolaore and Wacziarg [39] , the final number of host countries for which we could use ESS6 data was 27. This is discussed further in ''Discussion''.
In view of the potential endogeneity of cultural distance with respect to self-rated health, we controlled in our analyses for various additional variables. To avoid reverse causality with respect to these variables, we (1) used observations for individuals aged C25 and (2) included only control variables realized at or before graduation. First, we included ESS6 variables found in the literature to be main determinants of health status and healthcare use [23, 26] : length of stay (interacted with first-generation migrant status), age, gender, and socioeconomic status. The first three variables were directly observed in ESS6 (with length of stay and age expressed in years). With respect to the latter determinant, we opted to control for three levels of education observed in ESS6: lower-secondary education or less, uppersecondary education, and postsecondary education or higher. Second, to control for selection bias related to the ''healthy migrant effect'' (the act of migration, especially to distant countries, necessitates relatively good health) [47] , we merged data for each migrant with a variable measuring the geographical distance between country of origin and host country. This variable was obtained from Mayer and Zignago [48] , who calculated the bilateral distances (in km) between a country's most important city/agglomeration (in terms of population) for most country pairs.
All aforementioned variables were observed for 3841 migrants in ESS6, of whom 2340 (60.9%) were first generation and 1501 (39.1%) were second generation. Table 1 presents descriptive statistics for all explanatory variables used in our analyses. In column A, statistics are presented for the total sample; columns B and C represent the subsamples of first-and second-generation migrants, respectively. To evaluate the correlation between our independent variable of main interest and control variables, descriptive statistics are presented for the subsample with a cultural distance index below the total sample average of -32.744 (in column D) and for the subsample with a cultural distance above this average (column E). Table 1 shows that second-generation migrants are more frequently of the male gender, have a moderate education level, and their country of origin is closer to the host country in geographic terms. With respect to breakdown by cultural distance, first-generation migrants are overrepresented in the subsample with a cultural distance greater than the mean: 72.9% are first-generation migrants (compared with 60.9% in the full sample; column E). On the other hand, first-generation migrants are underrepresented in the subsample with a cultural distance lower than the mean: 53.1% are firstgeneration migrants (column D). First-generation migrants observed in ESS6 came from countries that differed more from their host countries in terms of cultural values, attitudes, and behavior compared with second-generation migrants. In addition, cultural distance correlates with gender, education level, geographical distance, and length of stay: individuals with a cultural distance greater than average are more often male, have a low education level, come from a country further away geographically, and having a greater length of stay. Our statistical framework presented in the following subsection controls for this correlation.
Methods
Given the hierarchical structure of the database [i.e., residents (level 1) are nested in host countries (level 2)], multilevel linear modeling is used to analyze the association between cultural distance and self-rated health of ethnic minorities residing in Europe. This means that we treat selfrated health, which is a categorical variable in ESS6, as a (reverse-scored) continuous variable, going from 1 (very bad) to 5 (very good). This is common and appropriate when ordinal variables have at least five categories [49, 50] . To ensure comparability of the regression results, all continuous explanatory variables are demeaned. In addition, the cultural distance index is divided by its full-sample SD.
All variables are tested for multicollinearity by the Pearson correlation matrix (cutoff point 0.60), and statistical significance is set at p \ 0.05. The correlation test and data preparation are conducted using the statistical program SPSS (IBM, version 23.0.0). Additionally, multilevel models are estimated in MLwiN (University of Bristol, Centre for Multilevel Modelling, version 2.32). An overview of estimation results for final models is presented in Table 2 .
The results are first presented for the full sample of migrants (in view of testing H1) and subsequently for the first-and second-generation subsamples separately (in view of testing H2). For each sample, one model without and one with interactions between cultural distance and gender and education variables are estimated.
The null model of multilevel analysis decomposes the variance of self-rated health across individual and hostcountry level. Subsequently, all explanatory variables are consecutively added to the model. The step-by-step building of the models by (sub)sample is shown in Tables 3, 4 and 5 in the Appendix.
Results
As is usual in multilevel analysis, we first consider the model with no explanatory variables. Using this null model, we calculate the variance partition coefficient (VPC), yielding the relative proportion of the variance in self-rated health that can be assigned to each of the two levels in the statistical model (i.e., country and migrant level). According to this decomposition for the full sample, variance at the host-country level (shown in Table 2 as r Estimates for Model A.1, where self-rated health is regressed on cultural distance and all controls mentioned in ''Data and methods'', confirm our first research hypothesis, H1. We observe a significant, negative association between cultural distance and health. However, the measured association is rather small. When the cultural distance is 1 SD higher, the self-rated health variable (from 1 to 5) is 0.052 lower. Nevertheless, this association is comparable with the negative association between health and female gender and the negative association between health and a 3 years older age.
The association between education level and self-rated health is of a higher magnitude: all other controls being constant, our health variable is 0.338 (0.154) lower for the low-middle educated compared with the high educated migrant. Self-rated health is comparable for first-and second-generation migrants but slightly decreases for firstgeneration migrants in relation to their length of stay. Finally, consistent with the healthy migrant effect, a positive association is found with geographical distance between host country and country of origin.
When adding interactions discussed in ''Methods'' to the model (Model A.2), we find that the negative association between cultural distance and self-rated health is independent of gender. In contrast, this association is less pronounced for the middle-educated (compared with the high-educated) migrant. Association between cultural distance and migrant self-rated health 261
Results for Models B and C are based on the same regression specifications but for subsamples of first-and second-generation migrants, respectively. The findings are in line with H2. On the one hand, regression results for first-generation migrants are highly comparable with those for the full sample. Model B.1 shows that when cultural distance is 1 SD higher, the self-rated health scale is 0.061 lower (p = 0.006) among that sample. On the other hand, among second-generation migrants, no significant association between cultural distance (p = 0.994 in Model C.1), let alone cultural distance interacted with gender and/or education level, and self-rated health, is found.
We conducted some additional analyses to test the robustness of our results. First, in an extended version of our multilevel model, we included parental education as an additional control for socioeconomic status. This variable was not included in our main analyses, as it was missing for many observations. Second, we tested the sensitivity of our results to the estimation strategy used. We estimated two alternative regression models (adopting the same outcome and explanatory variables as those included in our main analysis): a linear model controlling for host country fixed effects, and an ordered logistic model treating self-rated health as an ordinal rather than as a continuous variable. However, none of these analyses, which are available upon request, led to empirical patterns other than those discussed above.
Discussion
In this study, we investigated the association of migrant health with the cultural distance between their host country and country of origin. We argued that this cultural distance is a natural predictor of the difficulty of acculturation, which previous contributions identified as a main driver of migrant health. Multilevel regression models were run on self-rated health and controls for social background of[3800 migrants in 27 countries from the ESS and merged with an index of cultural distance based on country differences in values, norms, and attitudes measured in the WVS. We found that greater cultural distance is associated with worse self-reported health. This association is greater for first-generation migrants and those with low and high education levels compared with those with a middle education.
There are some research limitations with implications for the generalizability and causal interpretation of our findings. First, the ESS network has designed their surveys to be representative at the country level with respect to important socioeconomic characteristics. Nevertheless, it is possible that our sample is a selective sample of migrants in Europe who left the 71 countries of origin covered by the survey. ESS6 was conducted in the dominant language(s) of each country, so that respondents who answered these surveys may have been a more acculturated subset of the population. If this ''positive'' selection is more substantial among those with a high cultural distance index, our measures of that association may be positively biased (the unbiased association may be more negative).
Second, as we used observations from ESS6 for migrants with a combination of host country and country of origin for which the cultural distance index was available [39] approximately one third (1928) of ESS6 migrants were left out of the analyses. Although we have no particular reasons to expect that the dynamics would be different for these migrants from countries other than the 71 countries of origin covered, our results cannot be automatically generalized to them. Third, the definition of migrants used in this study is partly based on maternal country of birth but not on paternal country. As a consequence, individuals with an immigrant mother and a native father are included, whereas individuals with an immigrant father and a native mother are not. Again, our results cannot be automatically generalized to samples of migrants selected based on other criteria.
Fourth, a more general caveat is that respondents from different countries and cultures may have differences in reference levels of health and in response style [51, 52] . If, for instance, cultural distance would positively correlate with a ''milder'' evaluation of health (and, therefore, higher selfrated health), again, our measures of the association of cultural distance and self-rated health would be positively biased.
Fifth, although we control for important confounders to the effect of cultural distance, it is still possible that other (unobserved) factors affect both our main independent and dependent variables. For instance, macroeconomic differences between host country and country of analysis (e.g., institutional characteristics and level of development) are not controlled for. In addition, cultural distance might also correlate with unobserved characteristics at the micro level, such as refugee status and health literacy. In particular, although we attempt to control for this by including geographic distance between host country and country of origin, it is still possible that our empirical results are biased by the healthy migrant effect. If only very healthy individuals migrate when cultural distance is high, the effect of cultural distance on self-rated health will be positively biased. Our results should be read as an assessment of the association between cultural distance and self-rated health, keeping relevant sociodemographic variables constant, but is not intended to be interpreted as causal inference.
Sixth, we focused on the association between cultural distance and self-rated health at the individual migrant (micro) level, which may translate into dynamics at an aggregate (e.g., country) level; a higher level of cultural distances at the country level may be associated with greater health disadvantages for ethnic minorities in that country (compared with countries in which migrants are likely to be more similar culturally to the native population). Studying this macro association is a direction for future research and will complement recent research [16, 53] . Moreover, it is conceivable that cultural distance is also a predictor of outcomes in other life dimensions, such as educational attainment, labor-market success, and adequate housing. Whether this is indeed the case is worth investigating in depth (at both micro and macro levels), as acculturation is also a success factor in those environments [54] [55] [56] [57] [58] .
Finally, our analyses did not allow disentangling the mechanisms underlying the association between cultural distance and self-rated health. A higher cultural distance between host country and country of origin may cause lower acculturation rates and thus impede information seeking and screening behavior. However, our results may also relate to other cultural barriers to healthcare, such as (1) problems in provider-patient communication and trust, and (2) stereotyping and discriminatory treatment based on culture [24, 30, [59] [60] [61] [62] . We are in favor of future research, potentially including qualitative analyses, exploring the actual relevance of such mechanisms. Understanding such mechanisms will provide relevant input for social and healthcare workers to offer tailored interventions aimed at improving the health of migrants, for whom the act of migration is associated with substantial culture shock.
Conclusion
Findings from our study relate well with previous work concluding that the health disadvantage of ethnic minorities is heterogeneous by personal characteristics [11, 22, 23] . In particular, our analyses show that migrants from a country culturally different to their host country are more vulnerable than migrants with a cultural background comparable with the ethnic majority of the host country. We believe tailored health interventions that take into account cultural barriers to good health are necessary for effective health policies aimed at improving migrant health. This requires ethnosensitive education for healthcare professionals. Adopting an educational approach based on reflexivity and intersectionality will enable professionals to view a patient as a multidimensional identity, in particular, not merely as native or migrant [63] [64] [65] [66] . Tables 3, 4 , and 5 illustrate the model-building process. Table 3 Step-by-step building of the multilevel linear regression model for cultural distance as reflected in subjective general health of all migrants Association between cultural distance and migrant self-rated health 263 Table 4 Step-by-step building of the multilevel linear regression model of cultural distance on subjective general health of first-generation migrants Table 5 Step-by-step building of the multilevel linear regression model of cultural distance on subjective general health of second-generation migrants 
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